A 67-year-old black woman with hypertension and adult-onset diabetes mellitus presented to Hermann Hospital, Houston, Tex, with complaints of intermittent chest pain and shortness of breath. She stated that 5 days before presentation she had begun walking for exercise, starting with one block, and increasing by one angle of Louis. The carotid upstrokes were normal, and no bruits were heard. Examination of the chest revealed rales up two thirds from the bases bilaterally.
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The patient's cardiac rhythm was regular with a rate of 110 beats per minute. The point of maximal impulse was not localized. There was a normal first heart sound and a prominent second heart sound with questionable variation with respirations. Third and fourth heart sounds were present. There was a grade I/VI systolic ejection murmur noted at the apex. No heave or dyskinetic impulse was detected. The breast examination was normal without nodularity or exudate. The abdomen was protuberant, but soft, with normoactive bowel sounds and no organomegaly. The rectal examination revealed no mass, and stool specimen was negative for occult blood. The extremities were warm, without edema, clubbing, or cyanosis. Pulses were palpable and slightly diminished in the posterior tibial arteries bilaterally. Neurological examination was normal.
The patient's laboratory data are presented in Table 1 . Her blood chemistries were unremarkable. Serum glucose was normal; serum creatinine, 1.4 mg/dL; serum calcium, normal; and liver function tests, normal. The total creatine kinase (CK) and LDH, CK-MB relative index, and LDH-1
were not considered diagnostic of acute myocardial infarction. FIO2 was 21%; Pco2, 29 mm Hg; and Po2, 51 mm Hg, indicating significant hypoxia. She had a hemoglobin of 9.2 g/dL, a normal MCV, an elevated ferritin of 999 ng/mL, a TIBC that was low, and a low serum iron. The white blood cell count was 9.5 x 103/mm3 with a differential of 73 polymorphonuclear cells, 18 lymphocytes, and 7 monocytes. Her reticulocyte count was 3.2%, and her coagulation profile was normal.
The admission ECG showed sinus tachycardia, poor R wave progression, ST segment depressions laterally, and flattening of the T waves inferiorly as well as laterally (Fig 1) . The initial chest radiograph showed interstitial pulmonary edema with consolidation of the right lower lobe and a right pleural effusion; subsequent chest radiograph showed improvement (Figs 2 and 3) .
Hospital Course The patient was admitted to the coronary care unit and placed on oxygen by nasal cannula. Intravenous heparin and furosemide were administered. She was administered digoxin and captopril by mouth, and nitroglycerin was applied to the skin. On the first hospital day, urinary output exceeded input by 4 Professor, Department of Radiology) Films taken on the day of admission revealed an enlarged heart, fluid in the right pleural cavity, and some density at each base, which one can interpret as being pulmonary congestion and edema with possible pneumonia at the bases (Fig 2) . Subsequent films revealed that the pulmonary congestion and edema were clearing. The heart became smaller in size. Some fluid developed in the left pleural cavity while fluid on the right decreased. There was gradual radiological improvement over several days. The last films of the chest showed no fluid on either side, and the heart was normal in size (Fig 3) . No congestion or edema was present.
Case Discussion (H. Vernon Anderson, MD, Assistant Professor, Department of Internal Medicine)
This patient was a 67-year-old woman with hypertension and adult-onset diabetes who presented with a silent myocardial infarction, postinfarction unstable angina, and congestive heart failure. It is unfortunate that atherosclerotic coronary artery disease too often presents this way. A number of epidemiological studies have reported on the presentation of coronary disease.1-3 Most often, coronary disease presents as sudden death. This is found to be the case from 50% to 65% of the time. Some of these patients will have signs and symptoms of myocardial infarction. However, many die suddenly without warning. Only about half of the patients who have infarctions survive to receive medical care. This case under discussion helps illustrate the fact that the first presentation of coronary disease too often is myocardial infarction.
Another important epidemiological fact, also illustrated by this case, is the occurrence of silent myocardial infarction. The This patient presented with postinfarction unstable angina. She also had symptoms of congestive heart failure. Very likely, she had developed a cardiomyopathy on the basis of diabetic microvascular disease and hypertension. The infarction probably had occurred several days previously and had not been associated with very many symptoms. Therefore, she had not sought medical care. By the time she was admitted to the hospital, her serial ECGs did not evolve into an acute transmural infarct pattern. The ST segment depressions and T wave inversions were consistent with ischemia or could have been a generalized and nonspecific finding. Her cardiac enzymes did not rise. After successful treatment of congestion with medical therapies, she went to cardiac catheterization. She was found to have a significant lesion of the left anterior descending coronary artery, and an angioplasty procedure was performed. The There is one other important association that must be kept in mind. Sudden unexpected death is one of the most common modes of death in cardiomyopathy of any etiology. This patient presented with congestive heart failure and was found to have depressed left ventricular function. A radionuclide ventriculogram, performed shortly after admission, revealed an ejection fraction of 25%. Ventriculography also was performed after the angioplasty procedure, after the patient had been treated for several days. It was noted that the anterior wall motion had improved somewhat, although no values are given. This is the type of patient who would have been recruited into a number of heart failure trials. Data from several of these trials23,24 have shown that the number of sudden, unexpected deaths, presumably due to a lethal arrhythmia, are equal to the number of deaths due to progressive heart failure. Therefore, heart failure of any etiology appears to be associated with an arrhythmogenic myocardium.
My clinical impression of this particular patient is that she had abrupt reclosure of her left anterior descending coronary artery at the site of angioplasty. This (Fig 5) . The residual stenosis was judged to be 50% of the original luminal area. There was evidence of recent thrombosis with multiple small mural thrombi on the surface of the fractured plaque (Fig 5) . These microthrombi were composed predominately of platelets and also contained erythrocytes in a fibrin mesh.
The microthrombi were attached to the surface of the plaque, which was devoid of endothelium. Thus, there was evidence, 3 days after the angioplasty, of recurrent thrombosis at the angioplasty site. More distal, the left anterior descending coronary artery was more significantly narrowed by old plaque, organized thrombus, and a small amount of recent thrombotic material on the intimal surface (Fig 6) . The age of the organized thrombus was more than the 3 days before death when the procedure was done. Transverse sections of the ventricles showed areas of scar tissue in the posterior left ventricle and mottling and discoloration of the myocardium of the anteroseptal region of the left ventricle (Fig 7) . A structural aneurysm was not present in the anteroseptal region of infarction. Thus, the patient had a functional aneurysm, that is, persistent dyskinesis, rather than a fixed, anatomic aneurysm. On histological examination, the anteroseptal wall showed a spectrum of changes that represented foci of damage of different ages. Specifically, there were areas of scar tissue, recent coagulation necrosis, and vacuolated myocardium representing advanced myocytolysis (Fig 8) . Thus, the changes were not consistent with an infarct that occurred all at the same time. Rather, the changes were consistent with recurrent myocardial injury occurring over several weeks up to and including the last hospitalization.
In their classic 1955 article, 25 Schlesinger and Reiner point out that there is a spectrum of structural changes that correlate with a spectrum of myocardial responses to injury. At one extreme, there is classic myocardial infarction in which coagulation necrosis results from sudden coronary occlusion. The other end of the spectrum is characterized by hydropic swelling and fatty change -alterations that are potentially reversible if the injury is mild and/or is interrupted by restoration of blood flow or removal of a toxic insult. At an intermediate point in the spectrum, there is myocytolysis, which represents a pattern of damage, with reversible and irreversible phases, which occurs with injury of intermediate severity and some chronicity. Our patient exhibited an admixture of myocytolysis, coagulation necrosis, and fibrosis, suggesting that she had a slower evolution of infarction over a period of weeks. This could have resulted from recurrent episodes of coronary occlusion. Evidence for this postulated scenario was provided by the organized thrombus in the mid left anterior descending coronary artery. Furthermore, there was evidence of recent thrombosis at the site of angioplasty in the left anterior descending coronary artery as well as foci of recent coagulation necrosis in the myocardium.
The percutaneous transluminal coronary angioplasty procedure induces stretching and dilatation of the vessel, fracturing of the plaque, and, often, medial dissection.26-28 The lesions resemble those observed in the natural history of coronary atherosclerosis and thrombosis.29.30 The "controlled injury" of angioplasty is performed in the setting of heavy anticoagulation. Nevertheless, complications can occur despite all precautions (Table 2) . These complications include reclosure of the coronary artery outside of the catheterization laboratory, which occurs in about 2% of all cases of angioplasty, and, apparently, atherectomy as well.31 As pointed out by Dr Anderson, the rate of acute reclosure is higher than the norm in cases of unstable angina pectoris (Table 2 ). In addition to acute complications, a sustained reaction that is characterized by a fibrointimal proliferation leads to a late restenosis of the lesion within approximately 6 leading to acute restenosis usually involves thrombosis at the angioplasty site.26-2833 In addition, a subclinical, recurrent process of platelet aggregation and thrombosis at the angioplasty site has been postulated to have a leading role in the development of the more chronic type of restenosis.33 34 This case is particularly important because, although there has been a lot of speculation, little actual evidence of the phenomena related to acute and chronic rest- ably within minutes to hours after an insult, there is activation and division of smooth muscle cells in the media. Then, in a second phase, these cells migrate into the intima over a period of hours to days; in a third phase, they proliferate in the intima over a period of days to weeks. Intervention in this process probably is going to have to be started very rapidly after angioplasty to address the problem of rethrombosis or recurrent thrombosis at the injury site as well as the consequences of platelet activation, namely, the chronic smooth muscle cell proliferation. Current concepts in interventional therapy include antiplatelet and antithrombolic agents, antisense DNA agents to inhibit smooth muscle cell proliferation, and gene transfer therapy. 44 Returning to our patient, I think the operative pathophysiology for the terminal event was recurrent platelet and fibrin deposition at the site of the angioplasty, leading to recurrent thrombotic occlusion, episodes of vasospasm, or both that accentuated and worsened the ongoing ischemia in the anteroseptal wall; as a result of recurrent ischemia, the patient developed fatal ventricular fibrillation. However, as Dr Anderson points out, one cannot exclude that the chronically injured myocardium with myocytolysis served as an arrhythmogenic milieu independent of new episodes of ischemia.
